The pH-dependent changes of intramolecular electron transfer on copper-containing nitrite reductase.
Electron transfer over 12.6 A from the type 1 copper (T1Cu) to the type 2 copper (T2Cu) was investigated in the copper-containing nitrite reductases from two denitrifying bacteria (Alcaligenes xylosoxidans GIFU 1051 and Achromobacter cycloclastes IAN 1013), following pulse radiolytical reduction of T1Cu. In the presence of nitrite, the rate constant for the intramolecular electron transfer of the enzyme from A. xylosoxidans decreased 1/2 fold to 9 x 10(2) s-1 (20 degrees C, pH 7.0) as compared to that for the same process in the absence of nitrite. However, the rate constant increased with decreasing pH to become the same (2 x 10(3) s-1) as that in the absence of nitrite at pH 6.0. A similar result was obtained for the enzyme from A. cycloclastes. The pH profiles of the two enzymes in the presence of nitrite are almost the same as that of the enzyme activity of nitrite reduction. This suggests that the intramolecular electron transfer process is closely linked to the following process of catalytic reduction of nitrite. The difference in redox potential (DeltaE) of T2Cu minus T1Cu was calculated from equilibrium data for the electron transfer. The pH-dependence of DeltaE was in accord with the equation: DeltaE = DeltaE(0)+0.058 log (Kr[H+]+[H+]2)/(K(0)+[H+]), where K(r) and K(0) are the proton dissociation constants for the oxidized and reduced states of T2Cu, respectively. These results raise the possibility that amino acid residues linked by the redox of T2Cu play important roles in the enzyme reaction, being located near T2Cu.